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Dilution: To prepare a dilute sohmon ining 1 m ine per ml., transfer 10 mL.
(50 mg per mL Steri-Vial) or 5 mL. (1 mg ot L ted -Vial) to 500 mL of 5% Dextrosa Injection,
USP or Sodium Chioride (0.9%) Inj P {(Normal Safine) and mix well, The resuftant solution
will contain 1 mg of ketamine per mL.

The fluid requirements of the patient and duration of anesthesia must be idered when selecti

the appropriate dilution of Ketalar. |f fluid restriction is required, Ketalar can be added to a 250 mi.

infusion as described abave to provide a Ketalar concentration of 2 mg/mL.

Ketalar Steri-Vials 10 mg/mL are not recommended for dilution.

Supplemeniary Agents:

Ketalar is clinically patible with the i} usedgeneraland!ocalanesmeﬁcagermwhan

an ad respiratory exch is

The regimen of a reduced dosa of Ketalar supplemented with diazepam can be used 1o produce
by with other agents such as nitrous oxide and oxygen.

HOW SUPPLIED

Ketalar is supplied as the hydrochloride in cc ivalent to | ine base.

NDC 61570-5681-10 — Each 20-mL vial contains 10 mgImL Supplied in cartons of 10.

NDC 61570-582-10 — Each 10-mt. vial contains 50 mg/mL. Supplied in cartons of 10.

NDC 61570-585-10 — Each 5-mL vial contains 100 mg/mL. Suppfied in cartons of 10.

Store between 15°-30°C (59°-86°F}.

Protect from light.

Rx only.

ANIMAL PHARMACOLOGY AND TOXICOLOGY

Toxicity: The acute toxicity of Ketalar has been studied in several spacies. in mature mice and rats,
the intraperitoneal values are approximately 100 times the average hurman intravenous dose
and approximately 20 times the average human nttamuscular dose. A sllghﬂy higher acute toxicity
observed in neonatal rats was not d to suggest an d hazard when used
in pediatric patients. Daily intravenous injections in rats of fiva times the average human intravenous
dose and mramuce's?ular m;ewons in dogs at four times the average human intramuscular dose

ax as long as 6 weeks. Similarly, twice weekly anesthetic
of one, thres, or six hours' duranon in monkeys over a four- to six-week period were well tolerated,

Interaction with Other Drugs Commonily Used for Praanesthetic Medication: Large doses (three or
mmennmsmeeqmvalenteiiewvehummdose)d and atropine

the depth and o of proJuced by a standard anesihetlzing dose of
Ketalar in Rhesus k The d i not of sufficient magnitude to contraindi-
cale the use of these drugs for preanesthetic medicauon in human clinical trials.

Blood P : A to Ketalar vary with the laboratory species and -
mentaloondlnonsBioodpressurels in ive and renal ‘ry‘ iy expe
and without adrenal and under pentobarbital

lntravemusKelalarprodueesa(aﬂlnaﬂerialbloodpre&uremtheﬁhesu monkey and a rise in

arterial blood pressure in the dog. In this respect mimics the cardiovascular effect observed
manThepressorresponsetoKetalarhectedk\tomtad is

by a tachycardia, rise in cardiac output and a fall in total peripharal resistance. [t causes a fall in

ﬁerfusnon pressure a large dose injected into an artificially perfused vascular bed (dog
indquarters), and it has little or no p effect upon of epineph-

nnstc:rmJ pinef rmdThepressor 3 toKatalansreducedorb!ochdbydxlorpromazme

[( gan-
glionic biockade. The tachycardia and increase in myocardial contractile force seen in intaa animals
doesnolappearmtsolatedheaﬂsll g ff) ata ion of 0.1 mg of Ketalar or in
Starling dog heart-lung p Ketalar cx ion of 50 mg‘/sk(gj of HLP These observa-
tions support the esis that the hyper(enslon produced by Ketalar is due to seleetwe activation
of central cardiac stimulating meehanhms teading to an increase in cardiac

is not phrine and Ketalar to have a weak anharm
activity.

Metabolic Disposition: Ketalar is mabsorbed follawlng nteral administration. Animal experi-

ments indicated that Ketalar was distributed into nssues. with relatively high concentra-

tions appearing in body fat, liver, lung, and brain; lower concentrations were found

the heant, skeletal musde and blooé plasma, Placental transfer of the drug was found to occur in

frog: dogs and ficant degree of binding to serum albumin was found with
talar.

Balance studies in rats, dogs, and monkeys resuited in the recovery of 85% to 95% of the dose in
the urine, mainly in the form of degradation products. Small amounts of drug were also excreted in
the bile and fecas. Balance studies with Inuum-labeled Katalar in human subjects (1 mgib given
intravenously} resulted in the mean recovery of 91% of the dose in the urine and 3% in the feces.
Pgak plasma levels averaged about 0.75 ug/mt, and CSF levels were about 0.2 pg/mL, 1 hour
after dosing.
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N-d o At budrrsndat S

of the , with the formation
of water-sol u e oon}ugates Mwh are excreted in the urine. Fuirther ondaﬁon occurs with the
The unconjugated N-demethylatad metabolite was found
lobelessmanonesmhaspo!emasKatalarThe deriva-
tive was found to be less than one-tenth as potent as Ketalar. Repsa!eddoses of Ketalaradmws
tered to animals did not p any ok in yme activity.

Reproduction: Maleandfemalera!s when given five times the average human intravenous dose of
Ketalarbrﬁuee consecutive days about one week before mating, had a reproductive performance
that of saline-injected controls. When :ventopregnamtawandrabbltsmtramuscular
/ at twice the average human intramuscular dose du uring the periods of

litter characteri: were equivalent to those of saline-injected controls, A small group of rabbits
was given a single large dose (six times the average human dose) of Ketalar on Da%’hed pregnan
cy to simulate the effect of an excessive clinical dose around the pariod of nidal
pregnanwwasequwalentmoonﬂolandheatedgmups
To determine the effect of Ketalar on the ge rats were given
twice the average human intramuscular dose dunng Days 18to 21 of pregnancy Litter characteris-
tics at birth and throu%:: period were to those of the control animais. There
was a slight increase In incidence of delay rition by one day in treated dams of this group.

delayed partui
me groups each of mated beagle bitches were given 2.5 times the average human intramuscular

weektyior the three weeks of the first, second, and third trimesters of pregnancy,
pectively, without th of adverse effects in the pups.
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SPECIAL NOTE

EMEENQI_ESNCE REACTIONS HAVE OCCURRED IN APPROXIMATELY 12 PERCENT OF
PATI

THE PSYCHOLOGICAL MANIFESTATIONS VARY IN SEVERITY BETWEEN PLEAS-
ANT DREAM-LIKE STATES, VIVID IMAGERY, HALLUCINATIONS, AND EMERGENCE
DELIRIUM. IN SOME CASES THESE STATES HAVE BEEN ACOOMPAN!EDEBAY"CSDN-

EW HO A FEW CASES, HOWEVER, RECURRENCES HAVE
E UPTO 24 HOURS POSTOPERATIVELY. NO RESIDUAL PSYCHO-
LOGICAL EFFECTS ARE KNOWN TO HAVE RESULTED FROM USE OF KETALAR.

THE INCIDENCE OF THESE EMERGENCE PHENOMENA iS LEAST IN THE YOUNG
(15 YEARS OF AGE OR LESS) AND ELDERLY (OVER 65 YEARS OF AGE) PATIENT. ALSO,

THEY ARE LESS FREQUENT WHEN THE DRUG IS GIVEN INTRAMUSCULARLY ANDTHE INCI-
DENCE IS REDUCED AS EXPERIENCE WITH THE DRUG IS GAINED.

THE INCIDENCE OF PSYCHOLOGICAL MANIFESTATIONS DURING EMERGENCE, PARTICU-
LARLY DREAM-LIKE OBSERVATIONS AND EMERGENCE DELIRIUM, MAY BE REDUCED BY
USING LOWER RECOMMENDED DOSAGES OF KETALAR IN CONJUNCTION WITH INTRA-
VENOUS DIAZEPAM DURING INDUCTION AND MAINTENANCE OF ANESTHESIA. (See
DOSAGE AND ADMINISTRATION Section.) ALSO, THESE REACTIONS MAY BE REDUCED IF
VERBAL, TACTILE, AND VISUAL STIMULATION OF THE PATIENT iS MINIMIZED DURING THE
RECOVERY PERIOD. THIS DOES NOT PRECLUDE THE MONITORING OF VITAL SIGNS.

IN ORDER TO TERMINATE A SEVERE EMERGENCE REACTION, THE USE OF A SMALL

HYPNOTIC DOSE OF A SHORT-ACTING OR ULTRA SHORT-ACTING BARBITURATE MAY

BE REQUIRED.

WHEN KETALAR IS USED ON AN OUTPATIENT BASIS, THE PATIENT SHOULD NOT BE

RELEASED UNTH. RECOVERY FROM ANESTHESIA IS COMPLETE AND THEN SHOULD
BE ACCOMPANIED BY A RESPONSIBLE ADULT.

DESCRIPTION

Katalar is a nonbarbiturat k desi d df 2-(0-chlol )-2(memyiamm)

hydrochloride. It is formulat ‘asasu&\uyaad(pﬂassm?gt o solution for intra-

venous or i lar injection in the of either 10, 50 or 100
ketamuwbasepelmllﬁmerandcomams m!momthaanglmL Phemaml'(benze nium
dlionde)addedasapreservauve The 10 mg/mL solution has been made isolonic with sodium

Cl  » HCI
NHCH;,
KETAMINE HCI
CLINICAL PHARMACOLOGY
Ketalar is a rapid-acting general theti duch theti } by prof

gene

analgesia, normat ryngeal laryngeal reflexes, normal or sl enhanced skelalal muscle tone,
ges amrha a and ghﬂy and Yy

depression.

A patent airway is maintained partly by virtue of unimpaired pharyngeal and laryngeal reflexes, (See

WARNINGS axd PRECAUTIONS Sections.) Pal larynge ¢

» ion of Ketalar includes N-dealkylation {i hali the oy

of
hexone ring (metabolites Il and Iv), oonjugauon with glucuronic actd and dehydration of ma dmx
ylated to form the 9 hyd hy

Followmagomtravenous admmlsuauon the ketamine oonoamrabon has an initial slope (alpha phase)
lasting about 45 minutes with a hait-ife of 10 to 15 minutes. This first phase cofresp clinically to
the anesthetic effect of the drug. The hetic action is dbya of redistribu-
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tion from the CNS to stower aquilibrating peripheral tissues and by hepatic blotransformation to
metabolite |. This metabolite is about % as active as ketamine in reducing halothane requirements
(MAC) of the rat. The later half-life of ketamine (beta phase) is 2.5 hours.
The anesthehc state p(oduoed by Ketalar has been termed “dissoclative anesthesia”® in that it

ys of the brain before producing somatesthetic
sanso Sockad itm loctively depress the thalamoneocartical system before significantly
obtunding the more ancient cerebral centers and pathway and limbic sy )

Elevation of blood pressure begins shortly after injection, reaehes a maximum within a few mlnutes

and usually returns atm) etic values within 15 minutes after injsction. In the ma;onty of

cases, the systolic diastolic blood pressure peaks from 10% 10 50% above preanesthetic levels

shorﬂgo er induction of anesthesia, but the elevation can be higher or longer In individual cases
INTRAINDICATIONS Section).

Ketamine has a wide margin of safety; several of i ok

es of Ketalar (up to ten times that usually req ,havebeen‘ by prok a‘bm !

recovery.

Ketalar has bean studied In over 12,000 operative and di ic proced I over 10,000

patients from 105 separate studies. During the course of these studies Ketalar was admlnistered as

the sole agent, as induction for other general agems or to supplement low-potency agents.

Specific areas of af ion have included the foliowing:

;cri'ebndemem. pannful dressings, and skin grafting in burn patients, as well as ather superficial sur-
proced!

di dures stich as hal ! myelograms,
and lumbar pundures, &e also Procaution conceming increased mzracfama]' pressure. 9
2. g and op procedures of the eye, ear, nose, and mouth, including dental extrac-
jons.
4. di ic and tive proced ofﬂ\epha:ﬂx,larynx.orbron&ialtree NOTE: Muscle
relaxants, with pfoper i ion, may ired (see PRECAUTIONS Section).

5. sigmoidascopy and minor surgery \;f the anus and rectum, and circumeision.
6. extraperitoneal procedures used in gynecology such as dilatation and curetiage.

Ketalar
(Ketemine Hydrochloride Injection, USP)

use pharyngeal and laryngeal reflexes are usually active, Ketalar should not be used alone in

sugery or diagnostic procedures of the pharynx, larynx, or bronchial tres. Mechanical stimulation

pharynx should be avoided, whenever possible, if Ketalar is used alone. Musclo relaxants,
with proper ion to respiration, may be red; in both of these instances.
Remsdtaﬁve equipment shoutd be ready for use.

ik may be reduced if verbal and tactile stimulation of the

?:gleennsmuﬂmlze)dduﬁngmrecoverypenod This does not preciude the monitoring of vital signs
‘The intravenous dose should be admumstered over a period of 60 seconds. More rapid administra-
tion may result in resy y dep or apnea and d pressor
In surgical mﬁrocedures mvolvmg visceral pain pathways, Ketalar should be supplemented with an
agent which oblunds visceral pain.
Usevﬂmcauuonmmechmaleohoucammmlyaboholmmxuledpanem

Ani In inal fluid has baen rep of i
jo. Use with caution in patients with p thetic elevated cerebrospinal fluid

pressure,

information for Patients

As appropriate, especially in cases where early di the duration of Ketalar arxi
other drugs employed during the conduct of ams&wstashmﬁdbeounsdemd The patients should
be cauuonsd that drivnng an automobile, hazardous inh
tor24ﬁoursormore(dependtng upon ﬂwaosageolKeta!ar
and consudetaﬂon of other drugs employed) after anesthesia.

Drug Interactions

Prolonged recovery time may occur if barbiturates and/or are used ly with

Ketalans linically compatible with the co
} Y g
gmen!n:ar?gnancv regnancymudmgobsie (ekther vaginal or abdominal delivery), has not

e safe use in trics (eithor vaginal or , has nol
been esl use is not recommended seeANIMALgPHARMACOLOGY ANC')y TOXICOL-

Wy used general and local anesthetic agents when

;ngmopedsc procedures such as closed reductions, manipulations, femoral pinning, amputations, OGY, Reproduoﬁon)
biopsies.
" : e ; P Pediatric Use

8.asan In poor-risk p with dep of vital Sea DOSAGE AND ADMINISTRATION.
9.in procedures where the intramuscular route of administration is preferred. ADVERSE REACTIONS
10.in cardiac catheterization procadures. rdtovaswlaeroodpressureandpulsera\aam evated fol of
Inthesa studies, the anesthasia was rated elther “excellent” or “good" by the anesthesiofogist and Ketalar alons. H ycardia have been observed. Arthythmia has also
the surgeon at 80% and 93%, respectively; rated “fair* at 6% and 4%, respecuvely and rated "poor' occurred.
at 4% and 3%, in a second mathod of , the was rated ‘a Raspit M iration is timulated, savere of apnea
maueastQO% and“inadequate h10%orlessofmeprooedures. mayoccur ing rapid i administrati ofmghdosesolKatalarLaryngospasmsand
INDICATIONS AND USAGE other forms of airway obstruction have occurred during Ketatar anesthesia.

talar is indicated as the sole hetic agent fo surgical procedures that do not Eya: Di endnystagmushawbeennotedldlmmgKeularadmmsﬁaumualsomycausea
we&uxre skeletal musde relaxauon Ketalar is best suﬂe{f for shon procedures bit it can be used, shy;ht et

dditional doses, for longer procedures. Psychological: (See Special Note.)

Ketafar is indicated for the induction of anesthesia prior to the of other general anes- Naurological In some pati hanced skeletal muscls tone may be manifested by tonkc and
thetic agents. clonic i bling (se0 DOSAGE AND ADMINISTRATION
Ketalar is indicated to supplement low-potency agents, such as nitrous oxide. Section).

Specific areas of application ara described in the CLINICAL PHARMACOLOGY Section.
CONTRAINDICA'HONS
i drochloride is indicated in those in whom a significant elevation of blood prassure
would consmute a serious hazard and in those who have shown hypersensitivity to the drug,
WARNINGS
Ca(dlac function should be continuall itored during the procedure In patients found to have
hyp or cardiac W i .

Postoparative confusional states may occur during the recovery period. (See Special Note.)
Re iratory depression may occur with overdosage o too rapid a rate of administration of Ketalar,

ich case supportive ventilation should be employed. ! support of respiration i5 pre-
ferred to administration of analeptics.

PRECAUTIONS

General

Ketatar should be used by or under the direction of pt experi din inistering general
anasthetics and in of an airway and in tha cantrol oﬁesmrauon

Gasﬂomaﬁegjnlal An'?;exm, nausea and vomiting ha‘;’te(e been obz;rved; however, g}lls is not usually
severe lows the great mouth shortly after regaining con-
sciousness (see DOSAGE AN %MINISTRATION S ). i
General: Anaphylaxis. Local h at the injection site have infrequently been report-
ed. Transient erythema and/:gaj morbilliform rash have also been reported. po
DRUG ABUSE AND DEPENDENCE
Ketamine has been reported being used as a abuse. Repons est that ketemme m
duces a varlety 01‘ symptoms mdudlng, bul notdh’:sted flashb su?g o
magedwelop in [ndeuals

i and
vamahlstoryofdmgabuseof d Therefors, !

and admin-
Istered with caution.
OVERDOSAGE
Resplratory depression may occur with overdosage or 100 rapid a rate of administration of Ketalar,
In which case supportive should be i support of iration is pre-
ferred to administration of analeptics.
DOSAGE AND ADMINISTRATION

Note: Barbiturates and Ketalar, being chemically i ipatible b of precipitate f ion,
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should not be injected from the same syringe.

theKetalardoselsa mentedwnhdsazepam the two drugs must be given separately. Do not
mix Ketelar and ug SKI infusion fiask. For additional information on the usse of
diazepam, refe(totheWARN andDOSAGE AND ADMINISTRATIONSecuonsoI the

pam insert.
Preopefaﬂve Pmparaﬂons

Some alrway protection may
be aﬂorded because of active [ reﬂexes However. sinca aspirafion may occur
with Ketalar and since protective ref exes may i d by Y
and muscle relaxants, the possibility be idered. Ketalar is ded for

use in the nentwhosestomachlsnotemptywhen,inme t of the practitioner, the bene-
fits of the outweigh the possible risks. Judgmen

?. Atropine, scopotamine, or another drying agent should be given at an appropriate intarval prior tc
Onse( and Duratlon
of rapi following the initial &

ported posiﬁon dunng administration,
TheonsetofacﬁonofKetalansrapld anmtmvenousdoseofzmq/kgﬁ m%gw)olbodywe}?ht
usually producas surgical within 30

five 10 ten minules a longax efiect is dasared additional increments can be admin-
istered inl without producing significant cumule

nveeﬁects
lnarangeofsto13mg/kg(4
following injection, wi

injection, the patient should be in a sup-

tar doses, from i rimarily in p
o 6 mg/b) usually produce surglcal anesthesia wuhm 3 to 4 minutes
anesthetic effect usually lasting 12 to 25 minutes.

Asmomergeneral thetic agents, the individual to Ketalar is shat varied

dependmgonmedose route ofa inistration, and age of patient, so that dosage recommendatio:
cannot be absolutely fixed. The drug should be titrat against the patient's requirements.

Induction:

Intravenous Route: The initial dose of Ketalar administered intravi may rangs from 1 mg/kg

&45% (oswzmgnb)meav:::g:amoummqmredlopmdwe 10 ten minutes of surgi-

ly, in adult pati an dose of ymgo 2 inravenous ketamine al a rate
of 0.5 mg/kg/min may be used for induction of anesthesia. in addition, diazepam in 2 mg to 5 mg
doses, istered in a separate s over 60 seconds, may ba used. tn most cases, 15 mg
of intravenous diazepam or less wiil suffice, The incid of psychological ifestations during
emergencs, particularly dream-like observations and g delirium, may be reduced by this
induction dosage program.

Note: The 100 mg/mL concentration of Ketalar shoukd not be mected intravenously without proper
dilution, It is recornmended the drug be diluted with an equal volume of either Stenie Water for
injection, USP, Normat Saline, or 5% Dextrose in Water.

Rale oIAmnlnlstIatlon Itis recommended that Kelalar be adnwﬁs(arad slawly {over a penod of 80
seconds). More rapid administration may result in resg
response.

Intramuscular Route: The Initial dose of Ketalar administered inramuscularly from 6.5t
lsmg«g(:ilosmgllb)Adoseolwmg/kg(smgllb)w:uusuanyprodme12!02 es of sur-
Malnmnee of Anesthesla:

The maintenance dose should be adjusted according to the patient’s anesthetic needs and whethe:

an additional anesthetic agent is employed.

[ of one-half to tha full induction dose may ba as needed for maintenance of

anesthesia. However, it should be noted that pur) less and tomo-domc maovements of extremi-

ties may occur during the course of anesthesia. These movements do not imply a fight plane and

are not indicative of the need for additional doses of the anesthetic.

It should ba recognized that the larger the totaf dose of Katalar administered, the longer will be the

ime to complete racovery.

Aduitt patients induced with Ketalar d with int d may be maintai

Ketalar given by stow mmodnp infusion teehmque atadosa of 0.1 10 0.5 mg/mtnute augmented
with 2to5mg 6 ly as needed. in man wu{casesZOmgorlessof

total for d induction and maintenance sutﬁoe However, siightly

ay ba d g on the nature and durai p

status of the pahent and other factors. The i of p gical during emer-

gence, particularly dream-like observations and emergence dehnum may be reduced by this main-

tenance dosage program.




